Abstract. This paper presents a method of automatic recognition of thiarubrine canals in images obtained with Optical Coherence Tomography technique. The plant material was the Ri-transformed root culture of South American herb Schkuhria pinnata. The series of highresolution OCT B-scans for the study were collected using custom made experimental system operating light of 800 nm central wavelength.
Introduction
Optical Coherence Tomography (OCT) is one of the most advanced, noninvasive optical imaging technologies reconstructing the spatial structure of tested materials by coherence gating of near-infrared light scattered back on the internal layers of the object. As an light-interferencebased technique it shows high sensitivity and superb precision. The use of light of spectral region around 800 nm assures preservation of high sensitivity up to 3 mm penetration in semi-transparent media which makes it an excellent tool for 3D imaging of biomedical objects. It enables in situ imaging with a resolution approaching that of histology (up to 1.5 µm), but without the need for tissue dissection or staining. The unique features of OCT would enable a broad range of research, which might not only complement many of the imaging technologies available today, but also will potentially reveal previously unseen morphological, dynamic, and functional changes in dif-ferent model systems and materials.
This technology was initially used mainly in medicine.
Over past years there have been increasing applications of 3D-OCT for imaging of biological micro-structures such as human retina [8] , human skin [22] , blood vessels [9] and models in developmental biology [7] . The rapid advancements in the field paved the way to functional applications such as measurement of flow in retina blood vessels [21] or analysis of the dynamics of the imaged objects, such as humans lens during accommodation [11] .
These techniques are largely based on the analysis on series of images acquired in well defined time intervals. Recently it can also be observed increased interest in using this technique in the plant sciences and agriculture. Based on the results of recent studies it can be seen, that by using OCT it is possible to observe the distribution of internal morphological changes in plant leaves or seeds [15, 17] .
This causes the possibility of application of this technique in screening where it is necessary to fast diagnosis of the plants and the introduction of protective treatments. For example it has been shown that changes within the plant tissues due to viral, bacterial or fungal infection thanks to OCT method can be detected much sooner than in the case of observation by means of conventional detection techniques (visible symptoms can only be seen after at least 2-3 weeks after infection or 4-5 if the latency period is long) [5, 6] . This has an impact on the acceleration of decision protection against the disease with suitable control program, such as fungicide spraying. Other advantages of the use of OCT in the study of plant material is to eliminate the time-consuming procedures or techniques that destroying tissue structures. Moreover, the non-destructive character of the OCT allows using one and the same object for observation over a long period of time.
In this study we apply 2D and 3D scanning OCT technology to imaging of plant roots in order to recognize the subsurface structure and detect regions of the poten- 
Biological material
Ri-transformed root cultures are considered promising sources for the biotechnological production of bioactive metabolites [12, 13] . They usually reflect the chemistry of the maternal plant therefore would be an interesting sys- The post processing of the raw Spectral OCT data was performed according to the established procedures [2] which are based on the Fourier transformation and resulted in bitmaps files which were the target objects of analysis. 
where the significance threshold T = 0.5 × max x (S z (x)). In each row z image pixel intensities on both sides of the fixed artefact bar are symmetrically extended to the bar distance [x i , x j ] according to Eqn. (3). 1. mark the set of pixels p i (x, y, z) located in the region of low infra-red reflection, 2. mark the seed pixel p S (x, y, z) inside of the region, 3. evaluate the region intensity threshold T as: The proposed segmentation algorithm uses well-known region growing idea [10, 19] , which needs the seed pixel inside of the region to start the growing process. The verification of pixel intensity condition given in Eqn. (4) requires both the knowledge of mean grey-value and its standard deviation inside of the region. The pixel greylevel (intensity) information is obtained interactively from freehand drawing inside of the region in any image slice (Fig. 4) . 
Experimental results
The experiments of testing the proposed method were carried out on a PC with Intel(R) Core(TM) i3-2120, 
where | · | denotes the cardinality of an appropriate pixel set. The reference region sets were obtained in two ways:
1. by manual labelling of the root canal region in two dimensions, 2. by the creation of phantom objects of known size and shape, similar to the region of interest in shape and pixel intensity.
The manual method was performed by experts in Corel
Photo Paint XV environment with the use of color masks, pencil and eraser [3] . Because this approach is very difficult to implement it has only been applied to 4 selected slices of the examined region in a selected image.
The phantom method applies an elongated ellipsoid object ( Fig.6 ): scans; the analysis of whole images required more than 32GB RAM. In the future, to accelerate the method artefact reduction will be developed in C++ and the canal identification should be parallelized using GPU cores.
